Abstract. -The magnetic structure of crystalline materials can be calculated by a procedure which consists in minimizing the magnetic interaction energy by a gradient method. Calculations were carried out on the weberite structural system, magnetically frustrated. The present results agree the experimental data of a ferrimagnetic structure, previously evidenced by neutron diffraction technique.
Introduction
During the last decennies, many papers were devoted to the determination of magnetic structures of crystalline compounds either from experimental data or from simulations. The neutron diffraction technique has proved to be a valuable tool by analysing the differences between spectra recorded above and below the magnetic ordering temperature. The determination of the magnetic structure (magnitudes and directions of the magnetic moments) can take advantage of symmetry analysis, according to Bertaut's method [I] . Also, the thermal dependance can be predicted using the molecular field approximation, assuming exchange interactions with unlimited range and supposing the magnetic ions to be on a Bravais lattice [2] . More recently, simulations of magnetic structures in crystalline compounds were obtained by a program based upon the Metropolis method, using exchange interactions values and symmetry space group [3] . Both methods allow for non-collinear structures in frustrated systems.
In the present paper, we show how the simulation of such frustrated magnetic structures can be obtained by a gradient method, needing rather short computer times. Since temperature does not appear explicitely, the present results specifically apply to the low temperature magnetic properties.
The methodology
The simulation of the magnetic structure consists in rotating the magnetic moments using the gradient method till the total magnetic interaction energy is minimum.
The calculations were carried out on volumes including the elementary cell and the magnetic nearest neighbours displayed around the origin cell. The initial magnetic configuration is obtained by randomly generating a set of magnetic moment directions consistent with the magnetic space group (already known or proposed according to [I] ).
The magnetic interaction energy of the elementary cell containing N spins is given by the following Harniltonian were Jij (< 0) is the antiferromagnetic exchange integral between Si and Sj, the pairs of considered neighbours spins, Di represents the single-ion anisotropy term, the anisotropic dipole-dipole interaction being the following term (where 2rij is the distance between Si and S j ) and H an applied field, if any. Heisenberg type moments were considered in the present study. Spin reorientations were performed by an iterative procedure: at each step, each spin is examined individually and rotated according to the torque due to its magnetic neighbours. The equilibrium state corresponding to the final magnetic configuration is yielded when the magnetic energy of all the system is close to be constant. In absence of anisotropic terms or dipole interactions, one spin has to be fixed, and the magnetic structure is obtained save for a rotation.
After optimizing the calculation procedure, mainly avoiding that the magnetic system is in a secondary minimum, the magnetic ground state of the system at 0 K was obtained with short computer times (typically 500 successive iterations per spin compared to 5 000 Monte Carlo cycles per spin at each temperature in [3]).
So, the first aim of the present simulation procedure, i.e. the calculation of the magnetic configuration of a crystalline system, knowing the magnetic space group, the exchange values Jij and the magnitudes of the magnetic moments, was achieved. At the reverse, this method can be conveniently applied to determine the values of Jij from the experimental magnetic structure.
On can note that in the direct procedure, when the magnetic space group is unknown, a larger number of magnet,ic moments has to be taken into account: the final magnetic configuration is unaffected, but the computer time is largely increased.
Results smd discussion
This simulation method was applied to AFeF5 (HaO), crystalline compounds belonging to the inverse weberite group; their crystallographic structure (S.G. Pmma) exhibits cationic triangles leading to frustrated antiferromagnetic interactions, as shown Due to its major advantage of short computer times, this method is currently applied to the case of external magnetic field (to interpret the progressive rotation of the iron moments on MnFeF5 (HzO), evidenced by H.F.M.S. [5] ) and to the case of amorphous systems which requires a high number of magnetic moments. In the latter case, preliminary calculations on handbuilt and simulated random corner-sharing octahedral networks AB3 [6] with an highly frustrated topology, indicate the absence of short range magnetic order [7] consistent with the speromagnetic behaviour of FeF3, evidenced by HFMS [8] .
Additional results concerning crystalline and amorphous systems exhibiting non-collinear magnetic structures will be detailed in a following paper.
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